Abstract-Administrative data on the population of Department of Veterans Affairs (VA) service users in 2010 under the age of 65 yr (n = 3,841,225) were analyzed to identify the number and characteristics of homeless and nonhomeless VA service users who are likely to be eligible for the Medicaid expansion (LEME) option under the Affordable Care Act. Results showed that, estimating conservatively, about 1.2 million (21%) current VA users are LEME if all states implement the expansion. Homeless service users were twice as likely to be eligible than nonhomeless users (64% vs 30%). VA service users who are LEME, regardless of housing status, were physically healthier than those not LEME but were more likely to have substance use disorders and posttraumatic stress disorder. These findings suggest that many VA service users are LEME, particularly those who are homeless and/or have mental health needs. Cross-system use of VA and Medicaid-funded services may be advantageous for veterans with extensive medical and psychiatric needs but also risks fragmented care. Information and education for VA clinicians and their patients about possible implications of the Affordable Care Act may be important.
INTRODUCTION
The Patient Protection and Affordable Care Act (ACA) represents a landmark reform of the U.S. healthcare system and is expected to affect millions of American residents [1] , including military veterans. The ACA will not directly affect services provided by the Department of Veterans Affairs (VA), VA enrollees will not lose their coverage, and enrollment in VA healthcare will satisfy the ACA's requirement for all legal U.S. citizens to obtain health insurance. But the ACA may introduce new coverage options for VA service users that may affect their healthcare and the delivery of VA services. One of the main components of the ACA is the state option to expand Medicaid to low-income adults. Starting in 2014, the Federal government will pay for Medicaid to be expanded to cover all adults under the age of 65 yr who have a household income 138 percent of the Federal poverty level. This will include many lowincome veterans, especially homeless veterans, and may introduce a new form of coverage for them, which is important because the VA is focused on providing services for homeless veterans [2] .
The VA's former Under Secretary for Health, Kenneth Kizer, has discussed several potential pros and cons of the ACA for veterans [3] . Potential pros are new coverage options for uninsured veterans and increased healthcare options for veterans enrolled in VA healthcare. However, potential cons include fragmented care that can occur among veterans with multiple health plans, decreased quality of care because non-VA providers may be less familiar with conditions prevalent among veterans, and provider shortages that may be exacerbated by increased service use among the newly insured. Expanding healthcare insurance may also decrease use of some VA facilities among VA enrollees who obtain non-VA health insurance or may result in redundant spending borne by the U.S. Government among those who use VA and other Federally funded care [3] .
Cross-system use, defined as use of more than one healthcare system (e.g., VA and Medicaid-funded providers), is fairly common among VA service users. A largescale survey in 1999 found that 73 percent of veterans enrolled in VA healthcare had alternative healthcare coverage; 53 percent also had Medicare, 19 percent also had private insurance, and 5 percent also had Medicaid [4] . A more recent survey found that 67 percent of VA enrollees under the age of 65 yr also had private insurance, 21 percent also had Medicare, 1 percent also had Medicaid, and 9 percent also had other forms of insurance coverage [5] .
The small proportion of veterans currently enrolled in both VA healthcare and Medicaid is likely to substantially increase as eligibility for Medicaid is expanded to all low-income veterans who meet the poverty threshold in states that implement the Medicaid expansion. However, little has been studied to date of potential eligibility for Medicaid coverage among VA service users.
Given the larger proportion of VA enrollees with concurrent Medicare coverage, more studies have been done on this type of dual enrollment, which may be informative in planning for VA service users who will become newly eligible for Medicaid coverage in 2014. Several factors have been identified in the use of Medicarefunded services instead of VA services among veterans dually enrolled in both. Proximity to Medicare-certified providers, unavailability of VA services, no VA serviceconnected disability, and a need for medical services as compared with mental health and substance abuse services have been found to be associated with greater use of Medicare-funded services among veterans dually enrolled in the VA and Medicare [6] [7] [8] .
There have been no studies on the ACA, or specifically the Medicaid expansion, on veterans or VA service users. It is important to understand who are likely to be eligible for the Medicaid expansion (LEME) among current VA service users to understand the potential effect of Medicaid expansion in states that implement the expansion and the possible implications of cross-system use [3] . Given the large proportion of homeless veterans, almost universally impoverished, who will likely become eligible for the Medicaid expansion and the VA's focus on preventing homelessness among veterans [2] , special attention on the potential effect of the Medicaid expansion among homeless veterans is warranted.
The current study used administrative data on all VA service users in 2010 to (1) estimate the number and proportion of homeless and of nonhomeless VA services users who are LEME, and (2) compare those who are LEME and not LEME on sociodemographic characteristics and medical and psychiatric diagnoses stratified by homeless status. The results will provide an estimate of how many VA service users may be affected by the ACA's Medicaid expansion in 2014 and shed light on their individual characteristics and potential health needs, which may be important in planning for potential crosssystem use.
METHODS

Study Design
An observational cross-sectional analysis was conducted using VA administrative data on all veterans under the age of 65 yr who used VA healthcare in fiscal year (FY) 2010 (October 1, 2009-September 30, 2010). National VA administrative data were obtained from several VA workload databases (Patient Treatment File and Outpatient Encounter File) to compare homeless and nonhomeless VA service users who are LEME and not LEME on background characteristics, medical and psychiatric diagnoses, and outpatient service use. All analyses were limited to veterans under the age of 65 yr (n = 3,841,225) because veterans 65 yr and over have access to Medicare, and Medicare-enrolled elderly adults are not eligible for the Medicaid expansion.
Sample
VA service users under the age of 65 yr were divided into homeless (n = 134,234) and nonhomeless VA service users (n = 3,706,991). Homeless veterans were operationally defined as veterans who had either received any specialized VA homeless services or received an International Classification of Diseases-9th Revision (ICD-9) V60.0 diagnostic code (indicating lack of housing) during FY 2010. This operational definition of homelessness has been used in previous VA studies [9] [10] .
Homeless and nonhomeless VA service users were then further categorized as LEME or not LEME depending on their income level and VA service-connected disability status. VA service users defined as LEME reported annual income 138 percent of the 2010 Federal poverty level (which varies by household size). The household sizes of VA service users were estimated from their marital status and average number of dependent children they are estimated to have under the age of 18 yr. While VA administrative data contain information about marital status, they do not include information about dependent children. As a proxy measure of dependents, data from the 2010 National Survey of Veterans were used to obtain information about the average number of dependent children under 18 yr based on their age stratum (under 30, 30-40, 41-50, and >50 yr) [11] .
VA service users who had a service-connected disability were excluded from being in the LEME group and were categorized as not LEME. The rationale for categorizing veterans with a VA service-connected disability as not LEME is because many receive disability payments that exceed the Medicaid expansion income threshold and because previous studies suggest veterans with a service-connected disability have a strong attachment to the VA and are more likely to be sole users of VA health services, while those not without a VA service-connected disability are more likely to be non-VA service users or cross-system users [8, 12] .
Based on these definitions, four groups were identified: (1) homeless VA service users who are LEME, (2) homeless VA service users who are not LEME, (3) nonhomeless VA service users who are LEME, and (4) nonhomeless VA service users who are not LEME.
Measures
Background characteristics included age; sex; race; marital status; income; service in Operation Iraqi Freedom (OIF), Operation Enduring Freedom (OEF), Operation New Dawn (OND); and geographic location. Income data were based on the VA Outpatient Encounter File and VA means test data, which are used to determine eligibility for VA services and are updated regularly. Urban or rural status was documented using zip codes and RuralUrban Commuting Area codes, which are a Census tractbased classification scheme that allows identification of regions as urban locations, small rural communities, large rural communities, or isolated rural communities [13] .
Medical and psychiatric diagnoses were based on ICD-9 diagnostic codes entered by VA clinicians in the electronic medical record system. The Charlson Index was applied to the medical conditions of patients to obtain a measure of chronic disease burden [14] . The Charlson Index is a widely used measure of prognostic comorbidity that takes into account the number and seriousness of comorbid medical diseases to predict 10 yr mortality. All qualifying diagnoses (primary or secondary) made in FY 2010 across outpatient and inpatient visits were used to calculate the Charlson Index. The number of mental health and medical visits were also examined, which was based on the total number of psychiatric and primary care, surgical, and/or specialty medical visits in FY 2010.
Data Analysis
Homeless and nonhomeless VA services users were first analyzed separately on who was LEME, and then differences between homeless and nonhomeless VA service users were examined. First, among homeless VA service users, those who are LEME and not LEME were compared on background characteristics, medical status, and psychiatric status. Given the large sample size and statistical power to detect even tiny differences as significant, relative risk ratios were calculated instead, and statistical significance was not a focus. Relative risk ratios were calculated by dividing the proportions of individuals with the characteristic of interest in each group (e.g., percent male in LEME group vs percent male in not LEME group). These ratios provide an effect size of differences between groups and are easier to interpret and more useful than odds ratios [15] . These analyses were then repeated among nonhomeless VA service users, comparing those who are LEME with those who are not LEME.
Second, differences in relative risk ratios between homeless VA service users LEME and not LEME and between nonhomeless VA services users LEME and not LEME were calculated by subtracting the ratios between the homeless and nonhomeless. These differences provide a measure of how eligibility for the Medicaid expansion differs relatively between homeless and nonhomeless VA service users on the characteristics assessed. Traditional tests of significance were not used because data were available on the population of VA service users (not just a sample) and because the large numbers in each group result in statistical power to detect nearly all differences (even very small ones) as significant.
RESULTS
Of the total sample (n = 3,841,225), 1,209,293 (31.48%) are LEME. Among the homeless (n = 134,234), 85,933 (64.02%) are LEME, while among the nonhomeless (n = 3,706,991), 1,123,360 (30.30%) are LEME. The proportion of VA service users in the four groups were as follows: 2.24 percent were homeless and LEME, 1.26 percent were homeless and not LEME, 29.24 percent were not homeless and LEME, and 67.26 percent were not homeless and not LEME. It should be noted that these are conservative estimates because all VA service users with a VA service-connected disability were categorized as not LEME. When not excluding VA service users with a service-connected disability, 1,983,798 (51.64%) of all VA service users are LEME (81.90% of the homeless and 50.55% of the nonhomeless). The more conservatively estimated groups were used for the analyses. Table 1 shows the background characteristics of homeless and nonhomeless VA service users who are LEME compared with those who are not LEME. Among homeless VA service users, those who are LEME were less than half as likely to be married, to be an OIF/OEF/ OND veteran, and to have less than a third of the income of those who are not LEME. By the study definition of LEME, no homeless VA service users who are LEME had a VA service-connected disability while 74.31 percent of those who were not LEME had a VA serviceconnected disability. Among nonhomeless VA service users, the main difference in background characteristics was that those who are LEME had less than a fifth of the income of those who are not LEME. Again, no nonhomeless VA service users had a VA service-connected disability, but 73.99 percent of nonhomeless VA service users who are not LEME had a VA service-connected disability. Comparing differences between homeless VA service users LEME and not LEME with differences between nonhomeless VA service users LEME and not LEME (i.e., difference in ratios), we found few notable differences, although the largest difference showed that nonhomeless VA service users who are LEME were more likely to be OIF/OEF/OND veterans.
As shown in Table 2 , homeless VA service users who are LEME had a lower Charlson Index score and were less likely than those who are not LEME to have various medical conditions, except liver disease and human immunodeficiency virus/acquired immune deficiency syndrome (HIV/AIDS). A similar pattern was observed among nonhomeless VA service users, with those who are LEME being less likely to have all medical conditions, except liver disease and HIV/AIDS. There was little difference in the ratios of these medical conditions between homeless and nonhomeless VA service users based on eligibility for the Medicaid expansion, except nonhomeless VA service users who are LEME had a relatively greater likelihood of having HIV/AIDS than homeless VA service users. In examining psychiatric diagnoses (Table 3) , homeless VA service users who are LEME were slightly more likely to have substance use disorders and major depressive disorder and nearly two times more likely to have posttraumatic stress disorder (PTSD) than those not LEME. Similarly, among nonhomeless VA service users, those who are LEME were more likely to have substance use disorders and nearly three times more likely to have PTSD than those not LEME but were less likely to have major depressive disorder. The differences in ratios Table 3 . Psychiatric status among homeless and nonhomeless Department of Veterans Affairs service users likely to be eligible for Medicaid expansion (LEME).
Characteristic
Homeless and LEME (n = 85,933)
Homeless and
Not LEME (n = 48,301)
Ratio Among Homeless (LEME/Not LEME)
Not Homeless and LEME (n = 1,123,360) Not Homeless and Not LEME (n = 2,583,631) Ratio Among Nonhomeless (LEME/Not LEME) between homeless and nonhomeless VA service use on psychiatric conditions based on eligibility for the Medicaid expansion showed that homeless VA service users had a greater likelihood of having major depressive disorder (compared with their ineligible counterparts) than homeless VA service users who are LEME (compared with their ineligible counterparts) but had a lower likelihood of having drug use disorders, PTSD, and dual diagnoses.
DISCUSSION
Among all VA service users under the age of 65 yr, homeless service users are two times more LEME than nonhomeless service users (64% vs 30%), which is important to consider because the VA has a national initiative to serve homeless veterans [2] . While it might be expected that the majority of homeless VA service users would be LEME given their low incomes, nearly a third of nonhomeless VA service users under 65 yr are also LEME. Notably, nonhomeless VA services users who are LEME were younger and more likely to be OIF/OEF/ OND veterans than those who are not LEME. Thus, the potential effect of the Medicaid expansion may be particularly pertinent for returning OIF/OEF/OND veterans [3] .
These numbers suggest there may be an increase in cross-system use as veterans enrolled in VA care become newly eligible for Medicaid. While this may increase access to care by providing VA service users with more coverage options, it may also lead to more fragmented care as patients receive different, and sometimes the same, services across different systems [3] . Therefore, it may be important for VA clinicians to be adequately educated about the ACA so they can communicate with their patients on its implications as well as provide and obtain information from outside providers to coordinate care in the case of cross-system use. It is important for VA patients to understand any new coverage options they may have under the ACA. The VA has created a Web site educating veterans specifically about how the ACA will not affect their VA services and that enrollment in VA care satisfies the individual mandate for health insurance [16] .
With the potential for increased dual enrollment among veterans, there may be more opportunities for the VA to develop community-partnered services and formalized communication channels to coordinate care with outside providers. These opportunities may be important to control variability in care and ensure the best possible patient outcomes [17] [18] [19] . With the VA's great advances in integrating technology into healthcare delivery, this technology may be utilized to improve care coordination [20] [21] [22] . For example, the VA's online personal record system, My HealtheVet, could potentially incorporate provider-to-provider secure messaging. Exploring ways for VA patients and clinicians to communicate with non-VA providers through technology or including them in the delivery of VA technology-assisted programs should be considered.
VA service users who are LEME, regardless of housing status, were generally physically healthier than those not LEME, except they were more likely to have liver disease and HIV/AIDS, which may be notable because these are conditions that can be costly to treat. Not surprisingly, homeless VA service users, regardless of Medicaid-eligibility status, were more likely to have various psychiatric conditions than nonhomeless VA service users, consistent with various studies showing the high prevalence of psychiatric disorders among homeless individuals [23] [24] . This finding demonstrates the need for homeless veterans to have comprehensive services, whether it is provided at the VA, outside the VA, or both. It is important to note, though, that some of the comprehensive social services and substance abuse treatment offered at the VA will not be covered by Medicaid. This may either dampen the effect of dual eligibility and enrollment or may result in use of non-VA providers only for more specialized services.
Among both homeless and nonhomeless VA service users, those who are LEME were more likely to have substance use disorders and PTSD than those not LEME. The higher prevalence of PTSD among those who are LEME may be of concern if these VA service users decide to use Medicaid-funded services for their PTSD, because non-VA providers may be less prepared and trained to treat this condition and its sequelae [3] . The finding of higher prevalence of substance use disorders among those who are LEME may be important to consider because the Medicaid expansion is expected to change the delivery of public substance abuse treatment services. Reform provisions from the ACA are likely to expand the variety of treatment providers while shifting services away from residential and stand-alone programs toward outpatient and integrated programs [25] . Thus, some VA service users who seek non-VA substance abuse treatment may experience these changes.
This study has several limitations worth noting. VA administrative data were used, which rely on the clinical documentation and diagnoses of VA clinicians. The number of dependents veterans had were based on national averages, so were imprecise. Only VA service users were examined, and so the findings do not include the estimated 1.8 million uninsured veterans who could benefit greatly from the Medicaid expansion [26] . Furthermore, the data only address the likely eligibility of veterans for the Medicaid expansion and it could not be determined from VA administrative data who is currently already eligible for Medicaid but not enrolled. Also, it is yet unclear how many states will actually implement the expansion because some states remain undecided. Currently, there is no time limit on participation and presumably all states could eventually participate. The difference in eligibility and enrollment also needs to be emphasized, because many veterans may become eligible but may not actually enroll in Medicaid. In addition, a probabilistic assumption was made that veterans with service-connected disabilities would not enroll in Medicaid, which likely yielded underestimates of how many veterans are LEME. Finally, it can only be speculated what differences between veterans who are LEME and not LEME will mean and how it will affect different states until the expansion is actually implemented.
CONCLUSIONS
At least one-fifth of all VA service users, including the majority of homeless service users, may be eligible for the Medicaid expansion in 2014 in states that implement the expansion. The VA should anticipate potential increases in cross-system use among its patients, particularly for those in need of mental health services. Specifically, efforts should focus on capitalizing on the increased coverage options available to veterans under the ACA and reducing the fragmented care that may result from cross-system use. Information about the ACA and education for VA clinicians and their patients about its implications may be important to ensure that veterans benefit from the nation's current healthcare reform.
